! 51C259H
HIGH PERFORMANCE STATIC COLUMN 64K x4
CHMOS DYNAMIC RAM

PRELIMINARY

This Materi al

51C259H-101 | 51C259H-12 | 51C259H-15 | 51C259H-20
Maximum Access Time (ns) 100 120 150 200
Maximum Column Address Access Time (ns) 40 55 65 85
u Static Column Mode Operation m Fast “‘Usable Speed”’
- Continuous data rate over 20 MHz -tcac=25ns
- Random access from address within - toac=25ns

row
Low Input/Output Capacitance
Low Operating Current — 50mA (max.)

Fully TTL Compatible

High Reliability Plastic — 18 Pin DIP,
22 Pin PLCC

The Intel 51C259H is a high speed 65,536 x 4 dynamic Random Access Memory. Fabricated on intel’s
CHMOS 11I-D technology, the 51C259H offers features not provided by an NMOS dynamic RAM: Static
Column Mode for high data bandwidth and fast usable speed. All inputs and outputs are TTL compatible and
the input and output capacitances are significantly lowered to allow increased system performance.

Static Column Mode operation allows random or sequential access of all 256 bits within a row simply by
changing the column address. Because column address access time is as fast as 40 ns, a continuous data rate
of over 20 million 4 bit nibbles per second can be achieved. The 51C259H offers high performance while
relaxing many critical system timing requirements for fast usable speed. These features make the 51C259H
ideally suited for graphics, digital signal processing, and high performance systems.

LOGIC SYMBOL PIN CONFIGURATION PIN NAMES
Ao 7 RAS ROW ADDRESS STROBE
—-:, 10, t— 2 CAS COLUMN ADDRESS STROBE
1A Vo, - 3 WE WRITE ENABLE
4 Vo 4 oE OUTPUT ENABLE
— Bs 2 5
— Ae s Ao-As ADDRESS INPUTS
— A 10,
dRAs U0, 7 /0,10,  DATA IN/DATA OUT
-o CAS 8 Voo POWER (+5V)
- WE °
-d o€ Vas GROUND
DIP
1 Available 1986

Intel Corporation assumas no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent
licenses are implied. Information contained herein supersides previously published specifications on these devices from Intel.

JUNE 1985
Order Number: 280033-003

Copyright, Intet Gorporation, 1985
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ABSOLUTE MAXIMUM RATINGSt

Ambient Temperature

UnderBias ............... —10°C to +8B0°C
Storage Temperature .. Plastic —55°C to + 125°C
Voltage on Any Pin except Input/Output (1/0)

RelativetoVsg .. .............. —~1.0Vto 7.5V
Voltage on I/O Relative to Vss .. —1.0Vio Vpp+ 1V
DataOutCurrent ...................... 50 mA
Power Dissipation ...................... 1.0W

D.C. CHARACTERISTICS®

TCOMMENT

Stresses above those listed under “Absolute Maxi-
mum Rating” may cause damage to the device. This
is a stress rating only and functional operation of the
device at these or at any other conditions above
those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

Ta=0°C to 70°C, Vpp =5V + 10%, Vgs = 0V, unless otherwise noted.

51C259H
Symbol Parameter Min. |Typ.:| Max. Unit Test Conditions Notes
80 MA | tRC =tRC(min), for -10 specification
IoD1 Vpb Supply Current, 75 MA J1RC =tRC(min), for -12 specification 3.4
Operating 49 60 mA | tRC = tRC(min), for -15 specification
40 50 mMA | tRC = tRC(min), for -20 specification
ooz Voo Supply Current, ; 4 mA RAS and CTAS at Vi, all other inputs
TTL Standby and outputs=Vssg
80 mA | tRC =tRC(min), for -10 specification
Ios Vpo Supply Current, 75 mA | tRc =tRC(min), for -12 specification .
RAS-Only Refresh 45 60 mA | tRc =1RC(min), for -15 specification
36 50 mA JtRC =1RC(min), for -20 specification
80 mA | Minimum Cycle for -10 specification
Vpp Supply Current, 75 mA | Minimum Cycle for -12 specification
oo Static Column Mode 23 60 mA | Minimum Cycle for -15 specification 3.4
21 50 mA | Minimum Cycle for -20 specification
loos Vpp Supply Current, 2 6 mA 'RAS a.t ViH, CAS and OE at Vy, all 3
Standby, Output Enabled other inputs and outputs =Vsg
m ::ﬁ;‘::;“’ Current 10 | 4A [Vin=VsstoVop
o | I/Q Leakage Current, 10 WA RAS and CAS at Vi,
High Impedance State Dout = Vss to Vbp
Vi |np|:]l Low Voltage _0.3 0.8 v ’ 5
{all inputs)
ViH ::I‘I"l’;;:?s'; Voltage 2.4 Vop+1 | Vv 5
VoL g::‘z:t‘pm Voltage 0.4 v lioL=42ma 6
VoH g‘l‘;tg;’::j'tg;‘ Voltage 2.4 Vv |lon=-5mA 6
NOTES:
1. Al voltages referenced to Vss.
2. Typical values are at Ta =25°C and Vpp = + 5V.
3. Ipop is dependent upon output loading when the device output is selected. Specified Ipp(max) is measured with the output
4. ﬁf: ?s dependent upon the number of address transitions. Specified Ipp(max) is measured with a maximum of two transi-

tions per address input per random cycle, one transition per access cycle in Static Column Mode.

o o

section.

Specified ViL(min) is steady state operation. During transitions, V.. may undershoot to — 1.0 V for periods not to exceed 20
ns. All A.C. parameters are measured with Vi (min) = Vss and ViH(max) < VDD.
Test conditions apply only for D.C. Characteristics. All A.C. parameters are measured as noted in the A.C. Characteristics
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TNOTE:

Capacitance is measured at worst case voltage lev-

els with a programmable Hewlett Packard capaci-
tance meter.

CAPACITANCEt
Ta=25°C, Vpp =5V 10%, Vss =0V, unless other-
wise noted.

Symbol Parameter Typ. | Max. | Unit
CiNnt Address 4 pF
Cinz RAS, CAS,WE,OE | 3 5 pF
Cio Data In/Out 4 6 pF

A.C. CHARACTERISTICS"2*
Ta=0°C to 70°C, Vpp =5V =+ 10%, Vss =0V, unless otherwise noted.
Read, Write, Read-Modify-Write and Refresh Cycles

No. |symbot Parameter 51C259H-10|51C259H-12|51C259H-15]151C259H-20 unit |Notes
Min. | Max. |Min. § Max. |Min. | Max. {Min. | Max.
1 |tras RAS Pulse Width 100] 75000 120§75000| 150 | 75000 200 | 75000 | ns
2 Itrc Random Read or Write Cycle Time 170 200 245 315 ns
3 |trpP R_A§ Precharge Time 60 70 85 105 ns
4 |tcsH® CLTS Hold Time 100 120 150 200 ns
5 |tcas® |CAS Pulse Width 25 30 30 35 ns
6 |twre Write Enable To RAS Precharge Time 10 10 10 10 ns
7 |trws [RAS To Write Enable Hold Time 15 15 20 25 ns
8 |tasr Row Address Setup Time 0 0 o} 0 ns
9 |trRAH Row Address Hold Time 20 20 20 25 ns
10 |tHz O_E or CAS To Output High Impedance 25 30 30 30| ns 4,5
11 |tz [OE or CAS To OQutput Low Impedance 0 Q 1] 0 ns 4,5
REF Time Between Refresh 4 4 4 4| ms
tT Transition Time (Rise and Fall) 1 25 1 25 1 25 1 25| ns 6
!lOTES:

1.
2.

o ma

This Materi al

This parameter not applicable if operated with CAS grounded.
All voltages referenced to Vss.
An initial pause of 100 microseconds is required after power up followed by a minimum of eight initialization cycles (any
combination of cycles containing a RAS clock such as RAS-Only refresh). Eight initialization cycles are required after
extended periods of bias without clocks (greater than 4 ms).
A.C. Characteristics assume tr =5 ns. All A.C. parameters are measured with Vo =0.8V at loL—2.2 mA, VoH =2.4V at
loH = — 2.0 mA with a 50 pF load, Vi (min) =Vss and ViH(max) < VDD
Assumes three state test load (5 pF and a 380 ohm Thevenin equivalent).
At any given temperature and voltage combination, coincident deselection/selection is permissible for wired-OR devices.
tT is measured between ViH(min) and ViL{max).
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A.C. CHARACTERISTICS (Continued)

Read Cycle
No. [symbol Parameter 51C259H-10|51C259H-12|51C259H-15|51C259H-20 Unit [Not
. Min. | Max. |Min. | Max. |Min. | Max. |Min. | Max.
12 |trac Access Time From RAS 100 120 150 200| ns 7
13 |tcac Access Time From CAS 25 30 30 35| ns
14 |toac Access Time From UE 25 25 25 30 ns
15 [tcaa Access Time From Column Address 40 55 865 85| ns
16 |trsH(r)” | RAS Hold Time (Read Cycle) 10 10 10 10 ns
17 |trcs® }Read Command Setup Time 0 0 0 0 ns
18 |tcAR Column Address To RAS Setup Time 40 55 65 85 ns
19 |tARR .C;olt.xmn Address Hold Time From 95 115 145 195 ns
RAS (Read)
20 [trcH® |Read Command Hold Time Ref. To 5 5 5 5 ns
CAS
21 |tRRH Read Command Hold Time Ref. To 10 10 10 10 ns
RAS
22 [tARH Column Address Hold Time To RAS 0 0 o 0 ns
23 [tRAD 'RAS To Column Address Delay Time 25 60| 25 65| 25 85| 30 115§ ns 8
24 |toHA Output Hold Time From Address 5 5 5 5 ns
Change
25 |ton Output Hold Time From OE or GAS 0 0 0 [} ns
Write Cycle
No. | Symboi Parameter 51C259H-10]|51C259H-12| 51C259H-15]|51C259H-20 Unit | Notes
‘Min. | Max. |Min. | Max. |Min. | Max. {Min. | Max.
26 [trsHw) [RAS Hold Time (Write Cycle) 25 30 35 40 ns
27 |twbDR RAS To Write Command Lead Time 25 70| 25 85| 30 110} 35 155 | ns
28 |tRrwL Write Command To RAS Lead Time 25 30 30 35 ns
29 |tcwL* |Write Command To TAS Lead Time 25 30 30 35 ns
30 |twp Write Command Pulse Width 10 10 10 15 ns
31 |twep Write Command Precharge Time 10 10 10 15 ns
32 |twes*® | Write Command Setup Time 0 0 0 0 ns 9
33 JtwcH* | Write Command Hold Time 20 25 30 35 ns
34 {twCcR Write Command Hold Time From RAS 50 60 70 80 ns
35 |{taws Column Address To Write Command 0 0 0 0 ns
Setup Time
36 ftawH Column Address To Write Command 20 25 25 30 ns
Hold Time
NOTES:

* This parameter not applicable if operated with CAS grounded.

7. Assumes that tRAD < tRAD(max). If tRAD > tRAD(max), then tRac will increase by the amount that tRap exceeds tRAD(max)-

8. tRAD is specified for reference only.

9. twes, tRwD, tcwh, tawD and towp are specified as reference points only. If twcs 2 twcs(min), the cycle is a CAS controlled
write cycle and the data out pin will remain in high impedance for the duration of WE low. If tcwp =tcwp(min) and tRwp
2 tRWD(min) and towD =towD(min) and tawD =1AwD(min). then the cycle is a read-modity-write cycle.
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A.C. CHARACTERISTICS (Continued)
Write Cycle (Continued)
No. |Symbol Parameter 51C259H-10| 51C259H-12]51C259H-15|51C259H-20 unit |Notes
Min. | Max. |Min. | Max. |Min. | Max. |Min. | Max.
37 1tARwW Column Address Hold Time From 50 ) 60 60 70 ns
RAS (Write)
38 |tps Data-in Setup Time Q 0 0 (o] ns
39 |toH Data-In Hold Time 20 25 25 30 ns
40 |tows 'OE Setup Time From End of Write 20 25 30 35 ns
41 [tcon |OE Hold Time From CAS 20 20 25 30 ns
Read-Modify-Write Cycle™
5 R - R -
No. |symbot Parameter 1C259H-10|51C259H-12|51C259H-15]51C259H-20 Unit | Notes
Min. | Max. |Min. | Max. |Min.]| Max. |Min.] Max.
42 |tpwe Read-Modify-Write (RMW) Cycle Time | 230 270 315 395 ns
43 |tRRW RAS Pulse Width (RMW) 160 | 75000 190 | 75000 | 220 | 75000 | 280 [75000| ns
44 HCRW CAS Puise Width (RMW) 85 100 100 115 ns
45 {tar Column Address Hold Time From 155 185 215 275 ns
RAS (RMW)
46 |[trwp |RAS To WE Delay 130 155 185 240 ns | 11
47 tawD Column Address ToWﬁDelay 70 80 100 125 ns 1
48 Jtcwp* |CAS ToWE Delay 55 65 65 75 ns | 1
49 |towp 'OE To WE Delay 25 30 30 35 ns T
Static Column Mode™*
H- 2 - 1 -1 -
No. bol Parameter 51C259H-10| 51C259H-12]51C259H-15| 51C259H-20 unit | Notes
Min. | Max. [Min. | Max. |Min. | Max. |Min. | Max.
50 |tswc Static Column Write Cycle Time 40 55 65 85 ns
51 |twpa Write Precharge Access Time 25 30 30 35| ns 13
52 |twra |Write-Read Access Time 920 105 120 145| ns 13
53 |twon | Write To OE Hold Time 20 25 30 35 ns
54 |tswH Delay From RAS To Second Write 115 135 170 225 ns
Command ’
NOTES:

This parameter not applicable if operated with CAS grounded.

10. The parameters shown in the Read-Modify-Write timing diagrams which are not listed in the table are previou

11. twes, tRwD. tcwb, tawp and towp are specified as reference points only. If twcs = twcs(min), the cycleis a
write cycle and the data out pin will remain in high impedance for the duration of WE low. If tcwp =tcwb(min) and trwD
= tRWD(min) and towD = towD(min) and tawp = tawn(min), then the cycle is a read-modify-write cycle.

12. All previously specified A.C. characteristics are applicable.

13. Access time from a write command to a read command is determined by the longer of tcaa or twpa or twRA.

1
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FUNCTIONAL DESCRIPTION

The 51C259H is a CHMOS dynamic RAM optimized
for high data bandwidth applications. The functional-
ity is similar to a traditional dynamic RAM. The
51C259H reads and writes 4 bits of data at a time by
multiplexing a 16 bit address into an 8 bit row and an
8 bit column address. The row address is latched in
by the Row Address Strobe (RAS). The column ad-
dress, however, is only latched during a write cycle
by the later of either Column Address Strobe (CAS)
or Write Enable WE. During the read cycle, the
column address is not latchéd and continuously
flows through the internal input latches. Access time
igjgmarily dependent upon a valid column address.

AS acts as a chip select signal and can remain low
during the entire memory operation.

Memory Cycle

The memory cycle is initiated by bringing RAS low.
Any memory cycle once initiated must not be ended
or aborted prior to fuffilling the minimum tras timing
specification. This ensures proper device operation
and data integrity. Additionally, a new cycle cannot
be initiated until the minimum precharge time, trp,
has elapsed.

Read Cycle

A read cycle is performed by maintaining the Write
Enable (WE) signal high during the RAS operation.
The column address must be held for a minimum
time specified by tarr. CAS may either be held low
or be pulsed similar to the traditional CAS operation.
Data out is controlled by the Out Enable ) and
TAS which is discussed in the Data Out Operation.

For applications where CAS is held low, the data out
becomes valid when trac, tcaa, and toac are all
satisfied.

For applications where CAS is pulsed similar to the
traditional CAS operation, the additional timing
specifications noted by the asterisks in the A.C.
Characteristics are applicable. Data out becomes
valid only when trac, tcaa, toac, and tcac are all sat-
isfied. Consequently, the access time is dependent
upon the timing relationship among trac, tcaa, toac,
and tcac. For example, the access time is limited by
tcaa When trac, toac, and tcac are all satisfied.

Write Cycle

A write cycle is performed by taking WE low during a
RAS operation. The column address is latched %gé
the later of WE or CAS. As in the read cycle, CA

may either be held low or be puised similar to the

traditional CAS operation. For applications where
TAS is held low, the input data must be valid at or
before the falling edge of WE. For applications
where TAS is pulsed similar to the traditional TAS
operation, the additional timing specifications noted
by the asterisks in the A.C. Characteristics are appli-
cable. The input data must be valid at or before the
falling edge of WE, or CAS, whichever occurs last.
Consequently, the write cycle can be WE controlled
or CAS controlied depending upon the later of WE or
CAS low transition. In a CAS controlled write cycle
(the leading edge of WE occurs prior to or coincident
with the low transition) the input/output (1/0) pin
will be in the high impedance state at the beginning
of the write function. Terminating the write action
with CAS will maintain the I/O in the high impedance
state; terminating with WE allows the output to go
active, and the must be brought high to allow for
inputs on the I/O.

The 51C259H incorporates a self-timed write feature
which simplifies the system interface and optimizes
data bandwidth. After the write function has been ini-
tiated, the 51C259H internally completes the write
action and unlatches the address and data latches.
Thus, the latches are ready for the next input/output
cycle. This eliminates the need for long address and
data hold times during the write operation and allows
a subsequent column address to be applied earlier.
This minimizes a write pulse width, write precharge
time, and hold time which provides maximum flexi-
bility in system design.

Refresh Cycle

To retain data, a refresh operation is performed by
clocking each of the 256 row addresses (A, through
A;) with RAS at least every 4 milliseconds. Any
Read, Write, Read-Modify-Write, or HAS-Only cycle
will perform refresh.

Static Column Mode Operation

Static column mode operation permits all 256
columns within a selected row of the device to be
randomly accessed at a high data rate. Read, write,
and read-write-read cycles can be performed during
static column mode operation. The row address is
internally retained by maintaining RAS active. Fol-
lowing the entry cycle into static column mode oper-
ation, the data is accessed simply by changing the
column address. Because the column address
buffer acts as a transparent or flow-through latch,
access begins from a valid column address. Thus,
the 51C259H operates like a static RAM for muitiple
accesses within the same row. CAS acts as a chip
select.
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Data Out Operation

The 51C259H Input/Output (1/0) is controlied by OE,
CAS, WE and RAS. A RAS low transition enables
data to transfer into and from a selected row ad-
dress. A RAS high transition disables data transfer
and will latch the output data if the output is enabled.
After a memory cycle is initiated by a RAS low transi-
tion, a CAS low transition or a CAS low level enables
the internal I/O data path. A CAS high transition or
CAS high level disables the I/O data path and dis-
ables the output driver if the driver was enabled. A
CAS low transition while RAS is high has no effect
on the I/O data path, nor on the output driver. An OF
low transition or an OE low level enables the output
driver when the /O data path is enabled. An OE high
transition or an OE high level disables the output
driver, but does not disable the data latch when it
has been enabled. A WE low level disables the out-
put driver when a CAS low level occurs. If the WE
low transition occurs after the CAS low transition
such that the output driver is enabled prior to the WE

1-85

low transition, it is necessary to use OE to disable
the output driver prior to the low transition to al-
low data in set-up time (tps). A WE high transition
passes control of the ouput drive to OE.

Power On

An initial pause of 100 uS is required after the appli-
cation of the Vpp supply, followed by a minimum of
eight initialization cycles (any combination of the cy-
cles containing a RAS clock such as RAS-Only re-
fresh). Eight initialization cycles are required after
extended periods of bias without clocks (greater
than 4 ms).

The Vpp current (Ipp) requirement of the 51C259H
during power on is dependent upon the input levels
of and CAS. If RAS = Vgs during power on, the
device would go into an active cycle and Ipp would
exhibit large current transients. It is recommended
that RAS and CAS track with Vpp or be held at a
valid Vi during power on.

280033-003

Copyrighted By Its Respective Manufacturer





